Effect of polyols on the post-thawing motility of pellet-frozen ram spermatozoa.
The cryoprotective effects of polyols in the absence and presence of glycerol in Tris-glucose-egg yolk based diluents on the post-thawing motility and acrosome integrity of pellet-frozen ram spermatozoa were examined. Incorporation of adonitol or xylitol (low molecular weight polyols; LMWPs) in diluents improved motility of spermatozoa in the absence of glycerol with maximum motility at 0.3 M (26.9 vs 13.3% mean motile spermatozoa; P < 0.001). Five concentrations of adonitol (0, 150, 300, 450, 600 mM) were examined in diluents containing 5 concentrations of glycerol (0, 1.5, 3.0, 4.5, 6.0% v/v). There was an additive effect of incorporation of 1.5% v/v glycerol with up to 450 mM adonitol (P < 0.001), but at higher levels of glycerol the incorporation of adonitol was detrimental to motility. The acrosome integrity of spermatozoa in diluents containing 0, 150 and 300 mM adonitol was superior to those containing 450 and 600 mM adonitol (46.1 vs 35.1% mean intact acrosomes; P < 0.05). Among the high molecular weight polyols (HMWPs) examined, better recovery of spermatozoa was obtained in diluents containing sorbitol than mannitol or inositol (P < 0.001). Sorbitol or mannitol (300 mM) improved the motility of spermatozoa in diluents without glycerol (P < 0.001), but the incorporation of HMWPs was detrimental in diluents containing glycerol. All five polyols were examined in isotonic diluents containing 360:0, 300:55, 240:110, 180:165, 120:220mM (Tris:polyol; 360 mosmol) and 6.0% v/v glycerol. There was a linear decrease in motility and acrosome integrity of spermatozoa with increasing polyol concentration in the diluent (P < 0.001) except for inositol, which was not detrimental. We conclude that the polyols examined have a cryoprotective effect on pellet-frozen ram spermatozoa except for inositol. However, in our study, no combination of polyols and glycerol was superior in terms of post-thawing motility and acrosome integrity of spermatozoa to 6.0% v/v glycerol alone in Tris-glucose-egg yolk diluents.